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Rails are important facilities related to safe running of trains. When buckling occurs due to thermal expansion, serious
safety accidents such as train derailment can occur. Currently, operating organizations are building expensive temperature
monitoring systems and automatic watering devices. However, they have limitations for universalization due to their costs.
Recently, long-term rail temperature reduction effect has been demonstrated by applying thermal insulation paint to rail
surface. However, when coating the rail surface with paint, it increases the difficulty of detecting defects through non-
destructive testing, which is one of the important elements of rail maintenance. To solve this problem, previous studies
have proposed a detachable thermal insulation fabric by coating the surface of a fabric with thermal insulation paint and
attaching a magnetic material. In this study, effect of thermal insulation performance according to manufacturing method
was analyzed to derive the optimal performance of the previously developed thermal insulation fabric. Experiment results
confirmed that paint weight increased when the roller method was used compared to the spray method with temperature
reduction performance improved. Finally, the most efficient and optimal paint weight ratio was derived when the roller
method was applied.

Manuscript received: December 29, 2023 / Revised: January 16, 2024 / Accepted: January 29, 2024
This paper was presented at KSPE Autumn Conference in 2023

1. NE & G A =Heh4,5]. 53], 5hd7] = Asom QI g
99 G BYE AL SOk (02 H2E
A Al&goA Y& ApFo] SHsHA 3T 4= A== om o]z gAolehs 7MY Al A AR AAE 4
= el JLREEA] g4 (Derailment) 5 £Q3F QFAAL Qlo] Loy ARA] AU X ”’EH = mygd
19} e WeAo] Qo] 1 F A\ H(Maintenance)  (Monitoring)1L SITk. olelgh A of) F5el Ak o)
tiiolt}[1-3]. @7}t Age 508 AgEs e fd2 FoME He 25Fo] &0 R 23Ysh= 11454 (High Speed
7] Ws7h & shd7] 9 A7 72 WEt flete Y Rail)ollA] 1 FR2&E7 oA Hrh 1 olf=, &A=
9] 244 A=A} (Thermal Expansion) ZA| 2 QI3[ 22 QFdA ol Ao 7F dZ2E7F SR dFE o] o] (Rail Joint)7}+ Gl

Copyright © The Korean Society for Precision Engineering
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.7736/JKSPE.023.151&domain=http://jkspe.kspe.or.kr/&uri_scheme=http:&cm_version=v1.5

314/ April 2024

Zd]a| U (Continuous Welded Rail)o] #-8-%]7| wjEo|u], wla}bA]
2200) @] oIg G Eol % Hersp B AeleHrs)
ol dds7] fall, A dARNA= AAT HY 2= &
Ao] 7|Hkst A5ArAR| (Automatic Watering System) 52
Faol @ede] B4 L& olom HeHt AL WA W
& Aeisti QIO SHAIT, o] W LEAA AlAR W A
A 5 Tbe] Aaglo] RTEE, Ao B g4
(Water)7} 458 iyt ofjeh 1547 HE0] 2o
2 sy %ﬂE @71l AAE ZA7F diFEh 2, 7]
£ A e SIS FuE /4R AAERS PR A
xgah wo] AmH v gloni[10-12), 2909 ER 7]l
Adras Agst Ao MY 192°CHEE Y 60°C =
71%)e £E AT w9 Sof ZIF $4t TS
Hole 5 & ZAll thgt Hot 27123l s d REe] AA
ol QJrH13,14].
ShAE, AAERE] A% J15H SN T AL
tju] 2 Aol ol Srekal HE YA FAES A
T T840l w2 Y EF(Defect)d] Eﬂf‘} Bl GAF SO
/\1L g #Hol| A== =57t o8-S 7HEAI7IA "
Qe Fstelr] e AR A
(Wheel)¥} 5= # L] Y5 7 (Head)S xﬂﬂtﬂ PESSS

SEAR

AEEA EEE A Aael a4 B AN 4
ReslA wm 2ak A 5 AEAHE o] 88 Agel= =
2 EE ANt 44 WEst 3715 5 ofeigol AXA 9
c}H15-17].

ol that shaB0.
Ax=o] A48 r
A el Ao 3} 4
LS wixm Rk W2, 712 49716
[ASHAAE d2o] 44 BRFo] HsshEs shic.
A, 4 gl shseng A
R Sl 7 A o
A e A4ds|so] %
AE Fof HARE WFHE Yol 7K WoleH19].
e, £ ol MARIEE B AU A2 e
o thate] rAxZel A W, % 2
AUERE A8k Yol A1 Aol sl o
oz 14 45 2t AAABS A Sl
S RET

>4
:
k1
T R U
=
r& o
N e J>_4
|
% oot
L2
. 8
ol
LI ed

ox H oo

5

O:

ﬂlﬁ‘,
e
)
S~
o)
=2
=
o
oo
o

]

i-ﬂ

e i mlo oo b

21 AEE"O' =8
=82 FYsA =xsly] 98 /P mEgem A
P Azdo] FHOR Fig 1(ant 22 Fe2 Myt

(a) Spray method

» i
(b) Roll-to-roll method
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Fig. 3 Surface of the thermal insulation fabric specimen
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Fig. 7 SEM images of the cross-section of the specimen
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Fig. 9 Experimental setup for the thermal insulation performance
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